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(54) PLASMA PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma 
processor where a reaction product, etc., is hard to 
adhere to the surface of a detection window, and 
besides the surface of the detection window is hard to be 
etched by a plasma, and which can detect the plasma 
condition for a long period with high accuracy. 
SOLUTION: This plasma processor possesses a 
processing container 1 , a plasma generation means 
which generates the plasma of processing gas, and a 
detection window 12 for detecting the plasma generated 
within the processing container. The detection window 
12 has the first light transmissive member 12 which is 
provided at the wall part 1b of the processing container 
1, the second member 22 which is arranged on the inner 
side of the processing container 1 of the first member 21 and has many through holes 22a 
being made to introduced the light of the plasma within the processing container to the first 
member 21 and whose surface at least has impermeability to the luminous spectrum of the 
plasma, and the third member 23d which is provided between the first member 21 and the 
second member 22 and consists of the transmissive material higher in plasma resistance than 
the first member 21. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the BURAZUMA processor equipped with the 

detection aperture which detects the plasma in a processing container. 

[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, plasma treatment, such as dry 
etching and plasma CVD (Chemical Vapor Deposition), is conventionally used abundantly. As plasma 
treatment equipment which performs such plasma treatment After carrying out opposite arrangement of 
an up electrode and the lower electrode into an airtight processing container and laying the semi- 
conductor wafer which is a processed object on a lower electrode, predetermined raw gas is introduced 
in a processing container. Subsequently By impressing predetermined high-frequency power to a 
metaphor ****** electrode, BURAZUMA is formed in a processing container and, generally what 
performs predetermined plasma treatment to a semi-conductor wafer by the plasma is used. 
[0003] In such plasma treatment equipment, terminal point detection of plasma treatment, for example, 
etching processing, is performed as follows based on change of the emission spectrum of BURAZUMA 
excited within the processing container. That is, the emission spectrum in a processing container is first 
transmitted to the photoreception section of the terminal point detector of the processing container 
exterior through the detection aperture of the plasma light which has been arranged, for example, 
changes from a quartz to the processing container side attachment wall in the detection optical path of an 
emission spectrum. Subsequently, based on change of the transmitted emission spectrum, a terminal 
point detector detects the terminal point of etching processing. 

[0004] However, at the time of processing, since the affix adheres to the field by the side of the interior 
of a processing container of a detection aperture, the permeability of BURAZUMA light falls, since 
affixes, such as a resultant, arise in a processing container, and detection of the terminal point of etching 
processing becomes difficult gradually, the problem that washing or exchange of a detection aperture 
must be performed frequently arises. 

[0005] Then, in order to solve such a problem conventionally, the foramen cecum ossis forntalis is 
formed in the field by the side of the interior of a processing container of a detection aperture, surface 
area is expanded, the coating weight of the resultant per processing time is reduced, and the technique of 
aiming at washing of a detection aperture or extension of an exchange stage is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the detection aperture which has the foramen 
cecum ossis forntalis mentioned above is formed from the plasma light transmission nature ingredient, 
an emission spectrum is transmitted to a terminal point detector also from other than a foramen-cecum- 
ossis-forntalis base. Therefore, when a resultant adheres to a field, a foramen-cecum-ossis-forntalis 
internal surface, etc. by the side of the interior of a processing container of a detection aperture, it is 
difficult for the quantity of light of the emission spectrum which reaches a terminal point detector to fall 
in connection with the coating weight of a resultant, and to perform highly precise terminal point 
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detection. Moreover, when using a quartz as a detection aperture, a quartz will tend to be etched by the 

plasma, cloudiness will arise by etching, and the amount of transmitted lights will fall. 

[0007] This invention is made in view of this situation, and affixes, such as a resultant, cannot adhere to 

the front face of a detection aperture easily, and a detection aperture front face cannot be easily etched 

by the plasma, and it aims at offering the BURAZUMA processor which it continues at a long period of 

time, and can detect the plasma state with high degree of accuracy. 

[0008] 

[Means for Solving the Problem] A plasma production means to generate the plasma of raw gas in a 
processing container and a processing container according to this invention in order to solve the above- 
mentioned technical problem, It is plasma treatment equipment possessing the detection aperture for 
detecting the plasma generated in the processing container. Said detection aperture It is prepared in the 
wall of said processing container, and is arranged at the interior side of a processing container of the part 

I material which has translucency, and said part I material. The part II material in which it has the 
detailed through tube of a large number formed so that the light of the plasma in a processing container 
might be led to said part I material, and the front face has impermeability to the emission spectrum of 
the plasma at least, It is prepared between said part I material and part II material, and the BURAZUMA 
processor with which plasma-proof nature is characterized by having the part III material which consists 
of a high translucency ingredient rather than said part I material is offered. 

[0009] It gets twisted in this invention which has such a configuration, the part I material of ** and a 
detection aperture has translucency, and the detailed through tube is formed in the part II material. And 
between the part I material and the part II material Since plasma-proof nature prepared the part III 
material which consists of a high translucency ingredient rather than the part I material, invasion of a 
resultant etc. can be barred by existence of the detailed through tube of the part II material, penetrating 
light, and, moreover, etching by the plasma can be controlled by the part III material. Therefore, the 
translucency fall produced by etching by adhesion of a resultant or the plasma can be made hard to 
produce. On the other hand, since a front face has impermeability to the emission spectrum of the 
plasma at least, even when only the emission spectrum of the part II material which passed through the 
inside of the detailed through tube of the part II material passes the part III material and the part I 
material, therefore a resultant adheres to the front face of the part II material even if, the quantity of light 
of the emission spectrum detected does not fall. Since it is above, according to this invention, it becomes 
possible to continue at a long period of time and to detect the plasma state with high degree of accuracy. 
Moreover, since what is necessary is to exchange only the part III material even if translucency falls by 
the plasma, since the part III material was prepared in a part for the processing container flank of the 
part I material as a light transmission nature part, the exchange frequency of the part I material can be 
lessened remarkable. 

[0010] In such a configuration, while being able to prevent adhesion of the resultant to the part I 
material effectively by isolating and preparing said part I material and said part II material, exchange of 
the part II material becomes easy. And by preparing in this case, so that the part III material may be 
stuck to the front face of the part II material, the part II material and the part III material can be 
exchanged in one, and exchange can be made still easier. 

[001 1] thus, in isolating and preparing the part II material and the part III material from the part I 
material If it is prepared inside the side attachment wall of a processing container, the part II material is 
attached in the shielding member for preventing that the resultant generated within the processing 
container adheres to the wall of a processing container and the part III material is stuck to the part II 
material Since what is necessary is just to remove a shielding member in the case of exchange of the part 

II material and the part III material, these exchange can be made further still easier. 

[0012] Moreover, even when isolating and preparing the part I material and the part II material in this 
way and a resultant invades from the through tube of the part II material by making the part III material 
and the part I material isolate, adhesion of the resultant to the part III material etc. can be lessened. 
[0013] Furthermore, the part I material, the part II material, and the part III material can be stuck and 
constituted, and the basic effectiveness of this invention of becoming possible to continue at a long 
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period of time and to detect the plasma state with high degree of accuracy also in this case can be 
acquired. 

[0014] In this invention, said part I material consists of quartzes, and, as for said part III material, it is 
desirable to consist of sapphire. That is, the above-mentioned effectiveness can be acquired by using the 
sapphire which has the translucency near a quartz as part III material, and has plasma resistance higher 
than a quartz, especially single crystal sapphire using the quartz generally conventionally used as a 
charge of detection aperture material as part I material, without raising cost. In this case, as for the part 
III material made from sapphire, it is desirable to have the thickness of 0.2- 1mm. If the thickness 
exceeds 1mm, the amount of light transmission will fall, and handling becomes difficult for it to be less 
than 0.2mm. 
[0015] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of 
operation of this invention is explained concretely. They are the outline sectional view which drawing 1 
requires for 1 operation gestalt which applied the plasma treatment equipment of this invention to the 
etching system, and the sectional view which drawing 2 expands the important section of drawing 1 , 
and is shown. 

[0016] The etching system 100 is equipped with the processing container 1 with the interior able to 
consist of conductive ingredients, such as aluminum, and to carry out vacuum maintenance of nothing 
and the interior for the shape of a cylinder. This processing container 1 consists of ceiling wall la, side- 
attachment- wall lb, and bottom wall lc, and its ceiling wall la is dismountable. The susceptor 3 of the 
shape of a cylindrical shape which constitutes a lower electrode through the insulating support plate 2 is 
arranged at the pars basilaris ossis occipitalis in the processing container 1. Moreover, it is prepared in 
the ceiling wall of the processing container 1 so that the shower head 4 which makes the hollow discoid 
which constitutes an up electrode may counter a susceptor 3. 

[0017] SASEBUTA 3 consists of conductive ingredients, such asjjjffljinumrand the semi-conductor 
wafer W which is a processed object is laid in the top face. The temperature-control device (not shown) 
is established in the susceptor 3, and it is controllable to the temperature of a request of the semi- 
conductor wafer W laid on the susceptor 3 by this. The electrostatic chuck (not shown) is arranged in the 
installation side of the semi-conductor wafer W of a susceptor 3, thereby, electrostatic adsorption is 
carried out and the semi-conductor wafer W is held in the state of a request on a susceptor 3. 
Furthermore, the abbreviation annular focal ring (not shown) which consists of an insulating ingredient 
is prepared in the rim section of the wafer installation side of SASEBUTA 3. The focal ring has the 
function to which the plasma is centralized on the semi-conductor wafer W, and, thereby, can perform 
uniform plasma treatment to Wafer W. 

[0018] The shower head 4 consists of conductive ingredients, such as carbon and silicon, ****** 4a is 
formed in the interior, and much gas discharge opening 4b which continues from space section 4a is 
formed in the inferior surface of tongue. Furthermore, the gas installation tubing 5 is connected in the 
center of up abbreviation of ****** 4a, and this gas installation tubing 5 is connected to the source 6 of 
gas supply. Therefore, at the time of processing, predetermined raw gas is breathed out by homogeneity 
towards the front face of the semi-conductor wafer W on SASEBUTA 3 through ******4 a of the gas 
installation tubing 5 and the shower head 4, and gas discharge opening 4b from the source 6 of gas 
supply. 

[0019] The exhaust pipe 7 is connected to bottom wall lc of the processing container 1, and this exhaust 
pipe 7 is connected to the exhauster style 8. Therefore, by operating the exhauster style 8, the inside of 
the processing container 1 is exhausted and the inside of it can maintain in a predetermined reduced 
pressure ambient atmosphere. 

[0020] RF generator 10 is connected to the susceptor 3 through the matching circuit 9. On the other 
hand, the shower head 4 which is an up electrode is grounded. And at the time of ****, the raw gas 
which predetermined high-frequency power was impressed to SASEBUTA 3 through the matching 
circuit 9 from RF generator 10, consequently was introduced in the processing container 1 dissociates 
and BURAZUMA-izes, and predetermined etching processing is performed to a semi-conductor wafer 
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by this plasma. 

[0021] Inside the processing container 1, the shielding member 1 1 which consists of a cylinder of a 
minor diameter a little rather than the processing container 1 is attached. This shielding member 1 1 is 
dismountable by removing ceiling wall la of the processing container 1. This shielding member 1 1 has 
the function to prevent that the resultant produced by the etching reaction by the plasma of raw gas 
adheres to the wall of the processing container 1 . 

[0022] Moreover, in the etching system of this operation gestalt, the detection aperture 12 for detecting 
the condition of the plasma currently generated to the processing container 1 interior is formed in the 
part corresponding to the plasma production field of side-attachment- wall lb of the processing container 
1, and the shielding member 11. And the terminal point detector 13 is formed in the location 
corresponding to the detection aperture 12 of the exterior of the processing container 1. 
[0023] The terminal point detector 13 has a photo detector, detects the emission spectrum of the plasma 
in the processing container 1 which has penetrated the above-mentioned detection aperture 12, and 
grasps the terminal point of etching processing based on it. 

[0024] The part I material 21 which consists of a quartz inserted in side-attachment- wall lb of the 
processing container 1 as the detection aperture 12 is shown in drawing 2 , It is inserted in the part 
corresponding to the part I material 2 l_of shielding member 1 1 wall, and oon sists ofcpart l l material 22 
which a front face becomesj rom 1he a luminunTb ^ car ried 
ou t, and pa rt III material 23 which consists ot single cr ystal sapphire to whichjtJk^l^ck in the field by 
tfiesid e prOieTT^+ mgerrai^l^orthe part 11 material ll\ " ^ 

[0025] Thickness is inserted M the lilting hole 20 wnicn is 8mm and was formed in side-attachment-wall 
lb of the processing container 1, and the part I material 21 is attached in side-attachment- wall lb with 
the presser-foot frame 31. And the vacuum lock of between the part I material 21 and side- attachment- 
wall lb is carried out with O ring 24, the presser-foot frame 31 is ****ed to side-attachment-wall lb 
according to **** 32, and a stop is carried out. 

[0026] The part II material 22 has through tube 22of a large number horizontally formed so that it might 
insert in, and might be inserted in hole 30 and light of plasma in processing container 1 might be led to 
part I material 21 formed in part corresponding to part I material 21 of shielding member 1 1 a, as shown 
also in drawing 3 . A diameter is 0.8mm and this through tube 22a exists in 220 parts which are 
27mmxl4mm. This part II material 22 has overhang section 22b, it is ****ed in that part, and is ****ed 
to the shielding member 1 1 by 33, and the stop is carried out. 

[0027] The part III material 23 is thinly formed with about 0.5mm, and it is stuck to it on the front face 
of the part II material 22 by proper means, such as adhesive tape, and it is united with the part II material 
22. 

[0028] The quartz and sapphire which constitute the above-mentioned part I material 21 and the part III 
material 23 have light transmission nature, and penetrate plasma light. On the other hand, the aluminu m 
w hich constitutes the pa rt II material 22 is i mpermeability to plas ma light. 

[0029] Thus, in the etching system constituted, tirst, the semi-conductor wafer W is laid on the susceptor 
3 in the processing container 1, and the inside of the processing container 1 is decompressed to a 
predetermined pressure with an exhauster 8. Subsequently, predetermined raw gas is turned to the semi- 
conductor wafer W from gas discharge opening 4b of the shower head 4, and is made to breathe out 
from the raw gas inlet 5 through piping from the source 6 of gas supply. A predetermined frequency and 
the RF of an electrical potential difference are impressed to it and coincidence through the matching 
circuit 9 and the electric supply rod 7 at a susceptor 3 from RF generator 10. Thereby, the plasma of raw 
gas is generated by the space between the susceptor 3 in the processing container 1, and the shower head 
4, and predetermined plasma treatment is performed to the semi-conductor wafer W. 
[0030] In this case, the emission spectrum of the plasma changes according to advance of etching of the 
semi-conductor wafer W. At this time, the emission spectrum of the plasma passes through tube 22a of a 
large number formed in the part II material 22 of the detection aperture 12, penetrates the part III 
material 23 and the part I material 21 further, and is led to the terminal point detector 13. And in this 
terminal point detector 13, the terminal point of etching processing is grasped based on change of the 
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detected emission spectrum, and etching processing is ended. 
' p3 ^ — [003 1 ] Since the part II material 22 in which much detailed through tube 22a was formed was formed as 
v mentioned above in this operation gestalt Since invasion of a resultant etc. can be barred by existence of 
\ this detailed through tube 22a, penetrating light and the part II material 22 co nsists of imp ermeable 
U aluminum to thgj gxp^ssieft-spgfi ^^ when only the emission spectrumwhich passed 

c "fthrc ^ 



througinfieinside ofcStailed xhrough tube zia penetrates the part III material 23 and the part I material 
/ 21, therefore^resultaftt-adheres4 o^the fr ont face of the part II material 22 even if 7 the quanti ty of light of 
[ the emission spectni^^ 

n the other hand, as shown in drawing 4 which is data of the light transmittance in the case of 
0.5mm thickness, the single crystal sapphire which constitutes the part III material 23 has the light 
transmission nature near a quartz, and it has the etching-proof nature of 3 times or more of a quartz 
(plasma-proof nature) so that clearly from drawing 5 which moreover shows the etching rate in etching 
by the argon ion beam. Therefore, etching by the plasma of a light transmission part can be controlled by 
forming the part III material 23 in the front face of the part II material 22. 

[0033] However, since light transmission nature is lower than a quartz, if sapphire is made not much 
thick, required translucency will not be acquired so that I may be understood from drawing 4 . 
Therefore, from a viewpoint which maintains good translucency, 1mm or less is suitable for the 
thickness of the part III material 23. Moreover, even if too thin, since handling is difficult, it is desirable 
that it is 0.2mm or more. 

[0034] In addition, since the differential pressure of atmospheric pressure and vaccum pressure starts the 
part I material 21, predetermined reinforcement is required, therefore the thickness which is about 8mm 
is required. Therefore, if the part III material is excluded and the part I material 21 is formed with 
sapphire, the permeability of light will fall sharply. 

[0035] Thus, according to this operation gestalt, since invasion of the resultant to a light transmission 
part and etching of a light transmission part can be controlled, the translucency fall produced by these 
can be made small. Moreover, as mentioned above, the quantity of light of the emission spectrum with 
which the part II material 22 is detected even if a resultant etc. adheres to the part II material 22 to the 
emission spectrum of the plasma, since it is impermeability does not fall. Therefore, it becomes possible 
to continue at a long period of time and to detect the plasma state with high degree of accuracy, and it 
can be highly precise and the terminal point of etching can be grasped. 
[0036] Moreover, since what is necessary is to exchange only the part III material 23 even if 
translucency falls by the plasma, since the part III material 23 was formed in the inside part of the part I 
material 21 as a light transmission nature part, the exchange frequency of the part I material 21 can be 
lessened remarkable. 

[0037] Furthermore, since the part II material 22 is formed in the dismountable shielding member 1 1 
and it is stuck to the part III material 23 by the part II material 22, by removing the shielding member 
1 1, the part II material 22 and the part III material 23 can be exchanged for coincidence, and these 
exchange is very easy. 

(f [0038] Next, other examples of a detection aperture are explained, referring to drawing 6 . Here, **** 
which formed the part II material 22 iqsid g-attachment-wall lb of the proc essing containerjjnstead of 
the^shield mgjuember 11 . and constituted the detection aperture 42 is shown. As shown in drawing 6 , it 
is stuck to mepart III material 23 in the field of the outside of the part II material 22, and is stuck to the 
part I material 21 in the field of the outside of the part III material 23, and it is pushed against side- 
attachment- wall lb wi th the presser-foot frame 43. and overhang section of the presser-foot fram e 
43^i dthe part II material * ***s t he part I material 21 to side-attachment-wall lh r it is ***^ed by 4 4, 
i and th^top-is-carne fl_out. in addition, the vacuum lock of between overhang section 22b of the part II 
I material 22^d-&ide-atta^HH^nt= a£all lb isxai ri ed out with Q ring - 2 4 , ■ 

[0039] Thus, also when the part I material 21, the part II material 22, and the part III material 23 are 
stuck and the detection aperture 42 is constituted, since invasion of the resultant to a light transmission 
part and etching of a light transmission part can be controlled, the translucency fall produced by these 
can be made small. Moreover, as mentioned above, the quantity of light of the emission spectrum with 
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which the part II material 22 is detected even if a resultant etc. adheres to the part II material 22 to the 
emission spectrum of the plasma, since it is impermeability does not fall. Therefore, it becomes possible 
to continue at a long period of time and to detect the plasma state with high degree of accuracy, and it 
can be highly precise and the terminal point of etching can be grasped. 

[0040] Next, the example of further others of a detection aperture is explained, referring to drawing 7 . 
Here, the example which prepared the part II material in side-attachment-wall lb of the processing 
container 1 like the case of drawing 6 , and constituted the detection aperture 52 is shown using part II 
material 22' by which overhang section 22b' which has a lobe was formed outside so that space 51 might 
be formed between the part III material 23. As shown in drawing 7 , it considers as the condition that the 
part III material 23 was isolated by overhang section 22b ! from the through tube 22a' formation part of 
part II material 22'. Stuck to the part I material 21 in the field of the outside of the part III material 23, it 
is pushed against side-attachment-wall lb with the presser-foot frame 53, and overhang section 22b' of 
the presser-foot frame 53 and the part II material ****s the part I material 21 to side-attachment-wall lb, 
it is ****ed by 54, and the stop is carried out. In addition, the vacuum lock of between overhang section 
22b f and side-attachment- wall lb of part II material 22' is carried out with O ring 24. 
[0041] Thus, even when part II material 22' and the part III material 23 are isolated, the detection 
aperture 52 is constituted and a resultant invades from through tube 22a[ of part II material 22' ]', 
adhesion of the resultant to the part III material 23 etc. can be lessened. 

[0042] As mentioned above, although the gestalt of suitable operation of this invention was explained, 
this invention is not limited to the above-mentioned operation gestalt, and is variously deformable. For 
example, in the above-mentioned operation gestalt, althoughjilu minum was used as part II material, a 
front Jacjgjmay_coay ^ op posed to / not only this but / the emission spectrum of the plasma ] the fro nt 
face of aijght transmission nature member wit han impermeable member_at least that wh atis_ne££ssary 
is just an impermeablelhin g. Moreover, as a translucency member which constitutes the part I material 
and the part III material, it is not limited to the above-mentioned quartz and sapphire. 
[0043] Furthermore, with the above-mentioned operation gestalt, the detection aperture was used in 
order to detect the terminal point of the plasma, but when detecting the plasma state not only for this but 
for other purpose, it can also apply. As long as the location of a detection aperture can also detect the 
plasma state, it is not limited to the above-mentioned location and two or more the numbers may also be 
prepared not only in one piece further again. 

[0044] Although the above-mentioned operation gestalt showed the case where etching processing was 
performed as plasma treatment, it is possible to apply to other plasma treatment, such as membrane 
formation processing, not only at this but at plasma CVD. Moreover, although the example using the 
semi-conductor wafer as a processed object was shown, not only this but the glass substrate for liquid 
crystal displays etc. may be the case where other processed objects are processed. 
[0045] 

[Effect of the Invention] As explained above, it gets twisted in this invention, the part I material of ** 
and a detection aperture has translucency, and the detailed through tube is formed in the part II material. 
And between the part I material and the part II material Since plasma-proof nature prepared the part III 
material which consists of a high translucency ingredient rather than the part I material, invasion of a 
resultant etc. can be barred by existence of the detailed through tube of the part II material, penetrating 
light, and, moreover, etching by the plasma can be controlled by the part III material. Therefore, the 
translucency fall produced by etching by adhesion of a resultant or the plasma can be made hard to 
produce. On the other hand, since a front face has impermeability to the emission spectrum of the 
plasma at least, even when only the emission spectrum of the part II material which passed through the 
inside of the detailed through tube of the part II material passes the part III material and the part I 
material, therefore a resultant adheres to the front face of the part II material even if, the quantity of light 
of the emission spectrum detected does not fall. Since it is above, according to this invention, it becomes 
possible to continue at a long period of time and to detect the plasma state with high degree of accuracy. 
Moreover, since what is necessary is to exchange only the part III material even if translucency falls by 
the plasma, since the part III material was prepared in a part for the processing container flank of the 
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part I, material as a light transmission nature part, the exchange frequency of the part I material can be 
lessened remarkable. 



[Translation done.] 
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wrsxvfc&frf ar^xv^jfcf g i o t . 

SrftfiiU tttBtt 1 2 at. ^aSSs 1 (DM.® 1 b fcR»t 
Ml. a*ttfc*r«*liWr2 1i:. S1OT2 ltf> 

3fe£S$ 1 S5«2 1 fcai< J 5 emSfrfcgttOftflllX 
ii?L2 2 a£*U 5J«Sr< t t)f<^IA>'r7X7^ 

fc. »l«»2 1i:J|l2«fr2 2fc«BltR»t^, » 

4»3«5»2 3t**f*. 
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b. 

mrnimtm2mt<?)mzmit>ti. mmi& 

imm2] $uz.®&mimit:7yX'?ff>fk 
ytx^? h^mtbi-^mmmm-t^zb^mmb 
?m%miizmi<?)7yx-?wmM.. 20 
immm] mw$imtmm2mkii. mm 
ixmv>nx^z>z t zw&b-tm-m 1 twrn 
m 2 izMffltoTyxvmm.. 
imxm 3 msdm3umt. mzm 2mcomiz 
mztix^z z b zmib thmm 3 \,z%m<r>Ty 
x-?wmm.. 

immsi $*>tc, mi!m®2s<r>mmv>miz& 
wbti. mw®%fiX'^zixfcKm±f&mmw®% 
nftmzm-t- h z b mstth tz#>v> v-iv mm 
tru mim2&mtzcr>is->\smtttzjR>omt*ti 30 
x^izb &mb?&m$m izimwyxiym 

ixmibtix^z z b mmb tm im3 tiemo 
Tyximmw;. 

msm) m?mim. &2m. &3mm 

%2ixx^z>zb zmibt&m^m 1 ttdzm*m2 

izimoTyx-iimmm. 

imxms] m^iumimx-m^ti. mm 

3mit?7T'<7X'ffif8.ZtlX^ZZbZft®bi-$> 40 

mm 1 frcmmw^-f ti& imztmoTyx-? 

m$mi ms%3&mt. 0. 2-imm(?>m$ 
*%-$hzb m®bi-m$m8izim<DTyx-?>iii 
ana. 

[000 1] 

x^i®iii?z>®!iimzffitt.:y-yx-?!)mmmzm? 
s. 50 
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[0002] 

i 1 ), Vy^^ vi-yy^ryX^CVD (Chemical V 
apor Deposition) ^TyX-^mtfZRZiXX^ 
h. Z?>i. o%7yX^Wm*fio7yX-?wmWb 
LXli. m®%%m%mmz. l.&'mbT&W&b* 

M(6)Est, T®n&±iz&!mftx'h&*m&*7^ 
mmudk. m®mizm%<7)m#xmAi. 
ft^-e, murr&mmizttLxmfcwmmfomjjZffi 
mizbizxr,^ wm®&mz7-yx-?£m&i. % 

<T)TyX-?{zii ^tmWVJLJ^ZftLXmfenryX-? 
[0003] ZVXdKTyXvWmmzii^X. 7 

®$s?\X'mt3 l %titz7yX-?<r>$tftx'<? hWiSMktz 
m^X. KOXolzlXtfhtiZ. t%*>*>. t-rw 

wmftpwimxi? vii-z%3tx^9 hji-comtam 
*cr>wmmmzw,mtit:, musm^h^r 
yx-?^mmmiif ixum^mmm^mtti^ 
%%®mzfcm-&. awr. imztif&xx^h 
)v<mmzm^x. ^mta^x^-y^ymmcom 

[0004] u&»u wmmzu, rnummmi^ 
mttmntfwm%imz$L t h zottmm 
mmvmmmmvwizttmi. xyx-r^m^ 

Miz%&tz#>. ®ft&<vmzt:izimzfmjziiTb% 

irtU£%t>%^b^offlmtf±t&. 
[00 0 5] *ZX\ ft*. Z<7)*o%WlMZmii-& 

tctbiz. mm^coim^^mcomiz, murma 
®mm&&m i m&tix^$>. 

[0006] 

imm&ixobi-mm) ifri%#t>.mi 
tcrnitti-m&Miz. ryx^mm^ttm^m 
i&ztix^&tzfr. mtx^? v>vti*mjmtMfrh 
h&miuftizfcmztih. ttzifi^x. Kmsmv 
mm<mm%%\Hum<m^iift&wmzttm t tz 
®sizit, ^tkmmzm^t&m^x^ h/wm. 

®&£fiozbtfsmx'h&. *tz. mta^btx^ 
zm^&w>£t,ziz. ryx^^z^Tsm^'f^yy^ 
ti^t < . x - y + > >nz J: 0 & 0 t x 

TLX It?. 
[0007] 

x-h^x. %iteuffl!>mcottmifi { ®iii%.<7)$kmizn% 
tm<. ^ryx^izxommmmm^'y^yy^ 
tnz< < , %m\izB.^X7°yx-?tmzmn&x*®}ii 
t&zb tf-zimzyyxvmi&wzm&i- h z t z a 
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Wk-fs. 

[0008] 

Z<r)TyX-?Z>kmhTyX'?£s8i.*®.b. >m®& 
Wz>kfoLtz7yX^*%ift-$hti#><r)tk&%.b £JHI 

m&5imcr>®®®mumizms.zii. nm%m 
nrjx-icrrttzmm i mizm< x o tzm&ztit: 10 
a*««*iijtam.**u ^Kbh^^mm^ryx 
-7<r)mtx^9 v mzh txT^im&& G~r&m2ffi4 
t. mmimtbm2ffitt(rxatzwufe>ti* fries* 
im* o t>wr5Xvtt*w^«3etttm*»4>**» 

[00093 ;ct)J: o^mm^th^wmzxtm. 
mmvmimtffm&ttu m2umzwmm 
ntfBf&ztixa*). fri%i%ttb&2mb<?)m 
c m i spwj: 9 i>mryx-?&i)m^mmw-ifrt> 20 

ZbtfX'%. Lfri>m3mt\,z£r,7°yX^zZ.h3i-, 

*vr*fmttz.bifiv%t>. ititf~>x, 

%a<r)it**?7yX~?! l z£&3iyJ-y?'l t z£'>X£. t h& 

<r>'yt£<b i>%mtfyyx-?<r)%%z'<? hMzttix 
^m&mftt in?. m2umu.ffln®fift*m& 

Ltzftt/tx^? h tw>h*m 3 gffttfc J: x/m 1 SWtea 

J1U *<OJt»RJC±jfiB»6 t t4:iSS2aW<0*iBt«- 30 
SW»#fcf83am£S»tfcOT\ TyX-?\,z£*)fflt 

nx\ x\m<nrn3a&mL<&%<-thz.btK 

[00 10] £*>i3$M*lcJ3WC, INBBiaWfc 
fffBS2^i:5r^Lt^tl»^i:(c<k , 9. ftlStt 40 
^Ri54jS«l^)f«l^i)»llWKI»jl:-r i C k & 

fS3»tr*»2»»(^H6iiit:ap»-*-SJ:3fc:»»t 
*£k(cj:"J, »2«*ft»3imi:&-*WK2l!ffli-r 

[00 11] £aJ:3fc82aWfc«J:t«B3»*teSll 

a8»Ort«(cf<MM- & C k m±? h tz.#><r)is-)V K 50 
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Sttffc. S528W**JR9f*ft, m3gi5«S-m2a5ff{cS5 
*3*Wf. S52«ff*Jj:t«B3»«OX»<OlBMC«S/. 

[00 12] ifc. i^)J:dt»l»«i:JII2aWi:«r 
WBLTKft&IBfc:, Sil3lfl#kfglSOTk£SIIi$tf 
SCtCcfcrL »2am*>»Lfr4>«6^i*WSA 

[0013] s*>t. nitr. »2aw. m3&m 
®mLxffifcfhzbtfX'Z. zomsizh, juontc 

[0014] *JKHt=*iV^ , mm l »»tt535T« 
ffiid&3mMVyT>{ TTm&ZtlX^hZ. 

tmti\>\ %imbixftm&m 
tt®bix-mmzm^btix^z>G%£m\ l \ &3U 

yXiM'&.tt^h+ry r AT . WzM&mnAT 

Z%hZbtfX'%h. .KtfStefc. V7T4TWM3 
ffitlt. 0. 2~-lmmff>mZ&#tl>Zbimtl 
\>\ *OJfS#lmmfcJB£Ski83iabWKTU 0. 
2 m m5S»T» & k 1R 0 »V >**E*i k & & . 
[00 15] 

wnryx^mm&kx. t+vwmi&m itz-m 
mBizmmmmm. m2\mi<rmu*&kLx 
^tmmmx'hh. 

[00 16]X7fy/gtl00ll nv^-^m 

a»»Ui. ^Mlak. fflglbk, SSlcktli 
& 1 ni£ffitcttttfed$fii 2 tit t'-CTaWffiSrfllJftt 

t^+V-^-y H4*»^-b7 , ^3(c*WW6J:dfc:Wt 
[0017] -V*.?* 3tt. T^S-^lptfMWtttt 

MftJtfeftTSO. i*U£j:0't-b7 , ^3±ttl 
"0>&. ^*7 , ^3^*«»'>xyNW^)ttiaBttt. f? 

*mft>?^mmm®.^$h. *r*z79 3±\znm<?> 

^mx-miZKh. $4>fc, ■r-t7'^3<7)'7xy\®B® 
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TiiO. £*Uc4 9?x^W(c#LT^--&X7XvM 

[00 18] y+7^7N{i*-#y, y'Jayf 

SftTfcD. *WTiBfc:tt3SHI»4a36>fe5g8W4XfA 
Rtd3l4b#£ft»jSS*l"0>4. S^S54a 

**-jT, WHSfcli. #x«&M6a^fvT5&OMa#x 
#*. iJzMX'g'i^ ^7—N-yF4tf32BI»4a*Jj: 
tftfXRttWUbfctfl/C. 1Ns7*3-Ltf> J NI* , >x 

[0019] Mass i ojgfi i c ta, mmitim 
w.ztixti*). z <rmsm 7 littMM 8 (esses *it 

Massifwstmstu ^o** 5 ^«omE«H 

[0020] iNsr^eii. "7-yf-y/EU»9*^U 
fcSy+7-\7 H4(4Jfift£;fvO>4. *LT. «■ 
X/0D»9M-LT'9-fer^3fcBan8*l, -eon*. 

[0021] MaSS 1 Ortflgfcli, 1 4 9 1 

<ir v^i . ios^-* Haw 1 1 fct Mass i o^fi 

i'-zPHaWl 114, JSWW5X7CJ:4X7f 
y /SJBfc J: ot4 1 £RJE±j£!M { MaSS 1 ^SSP 

[ 0 0 2 2 ] *HSSgffl<0x.y^y^atti^ 
ttt. MaSSl«ffll£lbfc4tfi'-A'HgWl i*> 
7"?X74j«««fc#fJt«-««J*:ii, MaSSlrtSS 

1 2tfftft6*vcvi*. zlx, meB&\<m&WL 

TU4. 

[0023] »£ftifiS 1 3 ±fSS? 
mSB 1 2 Srjffi&LT » fcMaSS 1 ^77X7©^ 
*^:?H^£8?aJl. -tfUcg-^Tx-yf-y^Mao 
&/££ffig-f4 4 3 KfcoTHi . 

[0024] Etaiigi 2(4. H2t*ti3t. Mas 

&l«)H3l bfctt*&*fifcE3Sa»fc$r4IBl»H2 

1 1 . naw 1 1 sa?os i aw 2 1 KJtiBt* 

»#fctttf>&**u «l*7/k?4 HMa (ASIHtffi 
a) S*ifcr*S-^*»feft4|I2«f2 21:. 82 
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SW2 2tf>» 1*W2 1 |^ffifi:#iS^JWttW-7 
r>fr*»4>*S»3*tt2 3i:-C«JSStlT^*. 
[0025] §ilgW2 1(4. WS*»«itf8mm-C* 
0 . MaSS 1 OflS 1 b(c»*S<ifcl4«>a»j^2 0 

£*VO*4. *LT. JH1*»2 lfcBWl bfctf>|Bltt 
0'J^2 4"CWSHil:S^, ffS£»31li. fefc3 
2 «k 0 fflS 1 b Cfc tih#>$;h.4 . 
[0026] Si2aW22(4. H 3 1 fc, ^ 

io naw 1 1 <m i aw2 1 khjw twwsm&n 

ft£(4a6&*ft3 0fc(4*&£;hXfc9. MaSSlft 
<ryXvXi<r>%*%\W&2 1 fcS< 4 o K*¥(c»jft 
$<X3t^lS«D«a?L2 2a^*tTV^. dcO«jlfL2 
2a(4. Miff. tt&**0. 8mmT*£>>3\ 27mmX 
14mmfl)«^fc:2 2 0flWRtLTV^. ,I<7)SI2aW 
2 2(4. 5S>)ajL«2 2b^L. -ttfrtMNcfcwCfc 
t3 3tJ:i)^-;H«6Wl l(cfatjW>$fiT^6. 
[00 27] 3(4. flteHTO. 5mmg£i; 

*u ««f-7 , »oaaw#atj:'}»2* 

20 ft 2 2 OgffiicffftS ft. 35 2 SW 2 2 i: -fWfcSivC 
V">4. 

[ o o 2 s ] jje* i aw 2 1 it/«3am 2 3 

Tjxvfttwetth. -^r. »2aw2 2t»j£i-* 
r/w5- i >i*(4, xv x-?±\,zn LXTps&'&X'hh. 

[0 0 29] Z<7)£ot,ZffitfLZtl&x.-y^>XmWI,zi5 

lAw^ifii, Massirt^^^astCctom^ 
(oExtx-ffltth. &^x\ ffximmfrbmm 
30 jioTMa**x?iAP5^f>0t^Ma^x^^+y- 

'vy H40XTXRta»L4 b*^^«*<>xyNW(:|i](tT 

tttHS-t^i.. -entiBi^s^misi oA^v-yf-y 

X0SS 9 4^H» 7 TBf©Gffl»R4i J tf* 
EwK«a*-9-feT^3t9airt4. CiifcJ: 1 ), Ma 
SS 1 rt^-t-br? 3 1 H 4 k colS^ia 

fcl4Ma#*«7-7Xv*<£j£$*U ^*->x^W(c 
*f VXffi&rr yX-?)mtfMZ tit . 
[00 30] df5B«c» ^#^xy\W<7)x-yf-y^ 
Wnl.Z^XryX^^mtX^YlVt^it'fh. Z 

40 cob#. r^xvo^x^^ wk4. mmmi 2^2 

aW2 2fc»jfiS#lfc#»Ojei?L2 2aS:ailU $ 
tKm3aW2 3fcJtfmiaW2l£j^LT«;58! 
tilSl 3fca>jWl4. -f-LT, ^tfD^^tiiSl 3t*3 
^T. «?ai$iX7t^3K^^h^c7)^-fb(c*^V^TX7 
^y^Mao^SriCSiL. x.yf-y/Ma?:^T-r 
4„ 

[0031 ] 4^3BB!Bt*JV^tts ULhOJ: a fc. ^ 
gtomaBMii?L2 2 a*«»j«S<lfcliS2«« 2 2 feRft 
Jt^T'. Cc7){S$iaii?L2 2a^#?ttJ: l y. 
50 LooR{E^Bg^<0ffA5r»(fl.-t* { T-#. 4fc, 
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2 2 aflfcajflLfc***"*? N/U0*aWS&3»ff2 3 
ktm2m22vmW£ttHlt:ifr&T-i>. tklUZti 
[00 3 2]-*, »3»»2 3S:«JS-f4*»a^7 

•5. b^T^tfy-i^y^-MzX^x-yi-yytzii 10 

^^3fgJJLhcOiSx>y^y^tt (WT^Xvtt) 
LT^£. UfctfoT. »3*»2 3£»2«tt2 2tf> 

x . y f - yftvmth z k l> . 
[00 3 3] fcfc'U H4*»fea»Sii&J:3t, -?7 

36tt*«*t*RjiS*>fel4»3l»f2 3*>«3lil mm 

0. 2mmJa±'C»4Cfc* t Jff4U^ 
[0 0 34] Srfc, mam2 1fctt*jllEfcKfflEfc 

*>8mmg««>JPS#sBSre*4. USjP-jT, 

»HWf21t1»-7r-f7TW«t*i:3lfi© 

[0035] z<dx 0 ic, *mmmiz* 9 . 

m.<&&TZ'bZ<1'hZktfX'ZZ>. JbfcLfc 30 
J: die® 2 SOT 2 2(i7'7X-7<7)^7.'<i7 WWCtf L 
T^83ftttT*6 fcft » fll 2 gfff 2 2 fcRJS&KSltSa* 
ttmiXtffliZti&mx*? b>wm*MTl% 
V\ Ufc*»-aT. J8IBIBtcH->T7*9X-?«JB&*f»]S 

[0036] 3fttii1igfcfri:LT3Slg|5tt2 1*> 
rt«a^«c3t3fiW2 3 WRfffcO?, 7-7X7C «t 0 
58*14 jWBTF L!tiUTt.»3Sm23 

hii£wx\mim2iff)$tm&&mi<>j?%< 40 

[00 37] Sfcfc, »2««2 2**. KDrtLTOMr 
iz-^Katfl Hc»ttfe*iT*JO. DK3ff*t2 3«<lt 
2«W2 2KaaiSilTV^<OT, 5^-/1/ HflBfl IS: 
KWfCfcfcJtO, m2gS«2 2fcJ:^m3OT2 3 

[ 0 0 3 8 ] <Kfc. WIMWttWWlCOHT. 06 $■# 
ML«r*»feW!W6. -ClTtt, *2iW2 2*^-* 

nam 1 1 tot* < . jfts^ss 1 ?>!ia 1 b izmixm 50 
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aj«4 2*1l)fiLfcM*«:*t. H6lc*tJ:3fc. fll 
2SW2 2<^l-»3ffiKJjl3SW2 3#3£*$*U ^3 

S5« 2 3 oMieimc* i aw 2 1 iwwsn. g i a? 

»2 lJlff$i»4 3fci OfflflS 1 bCJfLoH-fefi, 
ff*i»4 3*JJ:WII2aW^58')ajL»2 2b3&»0W 
lbKfafc44fcJ:0tetih»$nTV^4. 3r*J, S52 
2 2 <05g 0 as t» 2 2 b fc {Big 1 b b OBliO >J y 
f2 4XHS&±Ztl&. 

[00 39] iOJ:p(c»l«B*r2 1. ®2^«2 2. 
SS335tt2 3fc»LT*a«4 2£«*UMHrtC 

xv+yftrntti ZkffX'Z ZZkfrh. Ztibiz 
£->X±tmfflHB;Ti:'bZ<?&Zk¥X'ZZ>. t 
fc. Jti*UfcJ:$tcilS2^2 2ttr?Xva»**'< 
^h;WC»LT^aatt'P*4fc«). &2Wft22t,ZR 

[0040] &ie s «aaw>sfeft:«)«cov^T, h 

7fc#!HWnM>IHW-*. ddt'ti. %3Wti23k 
comzg® 5 1 Sr^jS-f I X o \z9m&sm*itth 

5R0ajL«2 2b' *<»lSSi^fcaS2aW2 2 , ^ffl 
V\ !6<0%&i:|Sia!KSS2atB*«ia?gfllOfflSl 
b tISttT 5 2 Sfllfilc II 7 t^t 

i^l:. 5S l yffiLa52 2b' CJ:0ai3lBW2 33^852 

«m 2 2 • onmi 22a' mauMpbwm it&m 

k Sfu JR 3g|5« 2 3 <0JMlOliI(c» 1 «m 2 1 

»iaWr2 1ttff*i#5 3tcJ:"5flWlbK>P 
LoJtfeiH, ff$i»5 3feJ:tf»2»tt«58 l )aiU» 
22b' j««iblciafc54lcj:9iatjhJ<)»*iT^ 
I. ^rfe, IS2gi5022' 03i^tbLa52 2 b' fcffllS 

1 b k crmiiO >)y?24 ?*3£f jLSfii . 

[0 04 1 ] Z<7)£olzm2m2 2' k&3m23 

k&tmixtiuam5 2mf&.Lt:ifrenzte. &2mt 

2 2' ^KilTl^a- frh%S&&mim\Ltz 1 %& 
X'i>. »3^2 3^<0RJB&«1WW)frtl^*<t' 

[0042] ja±. *«HH«#a ! Sriafc«»JBt' , 3v^T 

»iaWt»J:t«IS3|»rtfllJ«-r&i83Ktt 
[0043] S'4.fc, ±IE^Sfi^®T-{i, «tSB«*7*9 
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[0044] mmmmmx-aryX'7'mt itx ? 
:r?xvcvDfc*Bwa*. ftw^x^aaiuciB 

[0045] 

&i>SI3IB1*£iftW:«0-C, JiS2&ttwMH:I?L<0# 

*>?mmhzttfx'*z>. itctf^x. 

tycr>ttm>yyX'?l l z£&3i-y1-yri,z]:-?X£.tzm 
3RBStt£**4tf>T. SfS2a5#OiMfiffl?Ll*l£M$ 

TL&v\ Ja±»J:3S:ifc*»6. *WWcJ:*itf. ft 
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1 0 

3§ffl$#£SI3&;t*£t&tf*:c7)T\ TyX-?lZir>mt 

<dx\ mm<?>imMmzmi<'J?%<?z>c\ttfX' 

[Hi ] *^oT7Xv^a^aS:X-yf-y^M{C 

mm Liz~mwm\zmwmmm. 

[H2] Hi WB»*a*LT3RtBfIiH. 

[03] Hl«SBtfflv^«iaj««»2aW*Jj:t«S 

3gBtt£^"fjEffi0. 

[04 ] J: If* 7 r 4 r03Bffift**^^5 

y. 

[05] 5^t*7r-f T^Wx-yf-y/tt (Br^X 
-714) ZimLX7fi??y7. 
[06] ttai*^flW)WtjStBrlliH. 
[07 ] aajJS^S 4> fcfl6cOM2:^-rBrffl0. 

[flr^-WljiHJ] 

i ; saa^n 

lb ;(BIS 

3 ; -»N:7? 

4 ; i/t7^7 K 
6 ; tf*ttttS 

8 ; 

1 0 ; KJiJi&«!S 
1 1 ; S/-*K»f 

1 2 ; ttttiiS 

2 1 : SI Oft 

2 2, 22' ;W.2&tt 

2 2 a, 2 2 a' ; fltfflltilTL 

2 3 ;3*3&tt 
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[01] 



[05] 



13 

jL 



ssssFzzzzzffezjz 



4b 4b 



1a 
L 



,100 



MH~ib 




A 

A 

in 
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Ar lorrt>eamtCJ:$Xv*>* 
Ar : itoV«0.85mA*rf 




[04] 



[07] 



100 
95 
90 
85 
80 
75 
70 
65 
60 
55 
50 
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200 220 240 260 280 300 320 340 380380 400 




[#««e#] 

UlttBlTOl 0^12^163 ( 1 998. 1 2. [*CE*«R«B*] 

16) HBEfifSl&E 

[#«HIjE1] [«Ert*l 
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F*-A(##) 4K030 CA04 EA05 FA01 HA17 KA12 

KA30 KA37 KA39 KA46 
4K057 DA14 DD01 DE14 DJ02 DM02 

DM03 DM14 DM33 DN01 
5F004 AA16 BA04 BA06 BA09 BB11 

BB18 BB22 BB28 BB29 BC08 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A processing container and a plasma production means to generate the plasma of raw gas in a 
processing container, It is plasma treatment equipment possessing the detection aperture for detecting 
the plasma generated in the processing container. Said detection aperture It is prepared in the wall of 
said processing container, and is arranged at the interior side of a processing container of the part I 
material which has translucency, and said part I material. The part II material in which it has the detailed 
through tube of a large number formed so that the light of the plasma in a processing container might be 
led to said part I material, and the front face has impermeability to the emission spectrum of the plasma 
at least, The BURAZUMA processor with which it is prepared between said part I material and part II 
material, and plasma-proof nature is characterized by having the part III material which consists of a 
high translucency ingredient rather than said part I material. 

[Claim 2] Furthermore, plasma treatment equipment according to claim 1 characterized by providing the 
detector which detects the emission spectrum of the plasma which penetrated the detection aperture. 
[Claim 3] Said part I material and said part II material are plasma treatment equipment according to 
claim 1 or 2 characterized by being isolated and prepared. 

[Claim 4] Said part III material is plasma treatment equipment according to claim 3 characterized by 
being stuck on the front face of said part II material. 

[Claim 5] Furthermore, it is plasma treatment equipment according to claim 4 which is formed inside the 
side attachment wall of said processing container, has a shielding member for preventing that the 
resultant generated within the processing container adheres to the wall of a processing container, and is 
characterized by attaching said part II material in this shielding member. 

[Claim 6] Said part III material is plasma treatment equipment according to claim 3 characterized by 
being isolated and prepared from said part II material. 

[Claim 7] Said part I material, the part II material, and the part III material are plasma treatment 
equipment according to claim 1 or 2 characterized by being stuck. 

[Claim 8] It is plasma treatment equipment given in any 1 term of claim 1 to claim 7 characterized by 
for said part I material consisting of quartzes, and said part III material consisting of sapphire. 
[Claim 9] Said part III material is plasma treatment equipment according to claim 8 characterized by 
having the thickness of 0.2- 1mm. 



[Translation done.] 
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